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^ ^^t'^-^ -""^^ --^ designed to explore 

efficiency of various sentence eleraents as cues in recognition 

ry. Subjects for the experiments were students enrolled in an 

introductory psychology course at Dartmouth College, In one \ 
experiment concreteness of the stimuli did not ijiteract with the^type 
of -distractor; however^ verb phrase changes were harder to recognize 
than noun j)hrase changes when synonym distractors were used. This 
result was r.eplicated in two other experiments, a forced-choice 
recognition par^tdiga and an experiment involving whole sentences 
vhere the derivational siailarity of verbs and nouns was controlled. 
Two_0ditional. experiments indica'ted* that the effect could not be 
attiTilkited to characteristics of the "English language or to superior 
memory fcyr form information in nouns. The total results are 
interpreted as suggesting that subjects process different parts of a 
sentence to different semantic levies, with verbs ^receiving more 
semantic representation and nouns lore orthographic or phonological 
representation, (Author/MKM) . * ' 
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Abstract 



AT though .sever al theoreU .-^^jU-p-os^-^-on-s-^n4^-.a-^/a ^iety o f- 



empirical tasks indicate the importance of verbs to sentences/ 
nouns are genetally recalled and 'reco"ghTzecF.*5ette^rn memoriiT^ 
tasks. Three main models can be identified to expla^i'rT this 
discrepancy ( "Fil lenoaum' s paradpx"). To try to resolve this 
paradox/ severa^l experinents explored the efficiency of various 
^ntence elements as cues in recognition memory. In Exp. 1, 
concreteness or the stimuli did not interact w,ith the type of 
distractor; however/- verb phrase changes were harder to recognize 
than noun phrase cl|angeG when synonym distractors were used. This 
result was repUcated m a forced-choice recognition paradigm 
XExp. 2} and with whole Sentences where the derivational 

• i. 



Similarity ' of verbs and npuns wa^ controlled (Exp. 4). The effect 



could not be attributed to characteristics of the English 
language (Exp. 3) or to superior nemory far form information in 
nouns (Exp. 5). The total rc-suO-ts are interpreted as suggesting 

that subjects proc'ess different parts of a sentence to different 

/ / 

^semantifc ^evels/ with,* verbs reqeiving more semantic 
representation and nouns more orthographic or phono'^ogica r 
representation. The results are taken as support for\a **'Semantic 
Encoding ilodel" of F'il lenbaum' ^ paradox. 
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carries a. heavy burden for conveying' meaning m a sentence. This 
common-sense observation is paralleled by severa 1 'recent 
theoret ic^^isj^nguistac approaches enpnasiding the importance of 
verbs*. Chaf e ' ( 1 97 0 ) ^ fot oxanple, has offered an entire - ' { 

utterance nodeT^asfed on the central role of ^ verbis; in Ch^e's 
approach/ th^ verb is the semantic core of th^sentence and other 
partst of speech derive* their meaning from their 'relations to that' 
verb. • ^ - , 

Seveir^l psychological mode^ls of sentenc^-'ii'rocessing also 



emphasize the role of ve-rbs^ As ITe^iffq (1974) pointed out, the 
verb should be very ii^portaat"^ surface structure models* 
'(Martin and Robert^-Z-^^bb ; Yngve/ 1950)* of processing and memory 
because the^ p^^acement of verbs directly affects the md'an depth, of 



a' sentence; thxs variable has been snown to fee important in a 
variety qf tasks (Martin and Roberts, 1966; V^earing , . 1970 / 1972; 
Wearing'^and Crowder/ 1971). Generative linguistic models (Fodor 
'Garrett r and Bever/ 1968', p. .459) also view the verb as at least 



* as important to deep structure as other parts of speech and it is 

well, known that^deep structural relations seem to be critical in 

, •* • * ' • 

certain- riemorial tasks {Blumenthal, 1967 ; ^axvella, 1»971; Sa.chs, 



1967; Townsend and^Saltz, 1972; Vieisberg, 196*9) 
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- ^va-ri-et^-of re^ea'r-cher^~have-~^^nreiTipiJr how^ • — 

rffanipula tions of vetbs -can inf lu/ence'' sentence j)ro,c:e*^:|ng. The ' ' * 
ef*fe^it^8^f varying verb transitivity have been demonstrated by* 




Bacharach/ Kellas^ and McFarland (1972)/ Polzella and Rohrman ' 
(1970)/ and Rohrman (1970); for complete sentence ^reqall Thios 



/ 



(197S) has shown that/ Ar/hen verbatim responses are used in a ' 



.# 



' cued-recall task/ sentences v/ith specific verbs are rfec^lled, 
\ Detter than sentences >with general verb>^» Using a paired- • 
associate tasK with .no.uns as "both stimuli and responses/ Bower'*' 
(1970) hfi6 reported symil^ar* findings when subjects were 
instructed to image a scene- of two objects interacting in -some 
way or to image the two 'objects as* indepeadent entities in their 
imagined space (for example/ as pictures/hanging on opposite ' 
walls of a room). la a cued recognition test, the' interactive.* 
^ imagery subjects recalled 71%r whereas the subjects in' the other 

condition 'recalled only 46%'. of the resp'onse terms. Thu^/ the 
introduction of an action (.i.e.) y<^rb) component ;enhanced 
perfdrmarjce markediy. This may \he Because- the ver^bs act as the 
center' point aromid which, the other items can pivot. 

The' mos't impressive Evidence f ci^r the ppimacy of verbs cdwnes 

from a variety of^ratmg ai)d sort mg \tasks. The importance of" 

r , . ' 

verbS/ as dpjrtjTar^ to other - sehtence elements/ in judging' 
connotatJive^jf^ean^ng of sentences was ,reported by Gollub (1968)./ 
and Heise (1969; 1970). Healy and Miilbr (1970) have also"7hown 
the >ef«fpcts^ of verbs on judgments of denotative meaning; „ in their 
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-^ody^^-^rb s-i-miia-ri ty- was tfe^si4^gte'-va^~i-ai>i-^-f?io^t--^^ 
overall sa/ltence similarity> In the same ^ein, Healy and Milled, 
(1971)* fi^afia that removing a verb from a '-sentence has graVer 
^tipc/ts on the senten<:e"s grammatical acceptability than th§^ 

2/ ^ ^ ^ r . ' ^y'/ 

remerval of a" noun. , - 




Similar evidence on the importance of theftverb witm reqa 
to sentence meaning comes frow a study by Gladney^^an^ Krule 
_(1967 ). T^ese authors were interested m tne- percept ion*-of ' 

. - • ' ^ • ' 

^*,errors m Simple sentences. To produce errors m a sent'enoS/- 
they replaced t]ne subject/ object or^ verb with an adjective or an 
adverb. Thd subjects' viewing time in perceiving/these altered 
sentences indicated that changes m the verb^wgi^ more 
disruptive than a change in either noUn, regayfdless of whether 
the •sulistitution was an adjective or an adyerb. . Horowitz ^nd 
I^ytulak (1969 )' argued/ since this finding is counter to theit , 
po^itiori which stresses the importance of npuns/ that one cannot « 
■make a clear interpretation of this effect since the verb changes 
resulted lin a greatd^ error rate than the^ noun changes. To use 
their^ exainple: "The foreigner lonesome the s£>eech of the visitor" 
(verb chaAge) is clearly rrtore anomalou^B than "The drbnken timidly 
told them a ridiculous anecdote" (moun chang^e). . However:/ this is- 
just .the ejffect one would .expert if the verb is indeed more 



central to , the (meaning of •a sentence than ar-e nouns. 



Ilealy and Miller (1970 ) /proposed a theatrical metaphor to 
describe the roles of verbs, and nouns^ in sentences: "th6 main 
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— V-exb,.jDJ[ ^ s ente nce d eUines— ttie-p Lat;_the^ saixj-act~-4nerel.y~indi-^^ 
one of the actors" (p. 371). However/ it appears that when 
subjects krrow that- they inust' renrember something abou~t the play^ 
(sentence)/ it is the actors (nouns) that are remembered/ rather 
than the plot (verb). Contrasting sna-rply with th<e above 
theoretical and empirical support "for the primacy of verbs is a 
wealth of evidence derived from memorial- tasks j/idicating the.^* 
striking inferiority of verl5s in recognition/ recall, and cueing 
tasks. For example/ Wearing (1970) found verb recall to be' ; 

^ infetior to agent and object recall after both 30 .sec and 48 hr . 

delays; verbs were also less powerful^^ recall ^ciies. Horovltz and 

Prytulak (1969) and James ( 1 9i72 )-^ ha^ve presented, S^imilar results. 

Usi:ng recall , €asks"/^^^•larti^.t Robi^rtS/ 'and Collins (1968) and \ 

Martin and Walter (1969) have also found Ofenerally poorer recall 

of verbs. - Kintsch (1974 / Ch'. 1 , Exps. 1 and^2) extended and 

qualified tlie general findings^ that verbs are recalled poorer 
* 

than" subjects, or objects. For all simple subject-verb-object 
sentences used/ ,as well as more.' complex active sentences 
involving indirect objects/ the^expect^d findings ^obtained. 
However/- for; two of the five sentence types v/hich involved* ^ , 
multiple semantic^propositions / recall of the verb v;as ' 
intermediate betv/een tHat. of the subject and olgjec^. - As well/' 
one^ sentence type (a s^bject-verb7object-indirect object sentepce 



\ 



in the passive) gave superior recall for 'the verb. Th^se res'iilts^ 
must be interpreted as a warning about the total genera].jrt,y of 
the 'subject»-object-v,erb uecall o.rd*T reported ia earlier ' * 

^ ' . n ' ■ ■ ■ B 
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, -.Wearing (1973 ) foun(;3 that verbs were 'the poorest recalled, 
of all .p^rts of si:>Gech/ for sentences of 5, 7, 9, li, and 13 
\v;ords; this inferiority was most marked f^x sentences -longer than 
^7 words- V^/earI•ng sugges'ted that when the span of memory is 
exceeded, subjects recede the verb into a more abstract form 
(perhaps a*s a^ set of^ markers or components relating the subject 
and object) v/hile subjects store the subject and object more 
directly (pernaps' as images). Roid ( 1974) likev;ise argued that 
J:he verb has no direct representation in memory. This view is in 
sharp contrast to Chafe (1970) who argued that noun meaning is 
d,eterr2ineJ by , verb cha.racterf sties, ' 

Thios. (1975) 9rfered an explanation similar to v^earing's to 

explain his finding that verbs were poorer recall cUes than 

subjects; he nojied that when velrb synonyms were allowed -as 

•correct responses, these synonyms v;ere much more common for 

-general, ("made") rather than specific' ( "carved " ) verbs. ' Thios * 

suggested that fewer noun attributes were specified by general 
r 

verbs, therefore, les's information was extracted. As a result/ 
subjects were more likely, to geneja-te synonyms at recall time. 
Gomulicki (1956 ) ,^ dealing With connected piose passages/ also 
found verbs to be .recalled poorer- than nouns; this pattern was 
reversed . when .synonyKis v/ere allowed as correct answers. 

. A theoretical expla^nation sii^ilar to Wearing^ s has been 

•••• ■ -8 - • 
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at least v/ith respect to concrete iM4:erial / , that subjects form a 
mental picture (i.e-, image) of l^ie s'cene depicted in t#e 
sentence. This implies a natu|:^l ordering for form classes/ with 
^ respect to recall (and probably recognition): "Recall of 

sentence nouns merely requires labeling the pictorial objectSi 
' recalling adjectives requires that the subject describe the ? 
objects, recairing verbs requires labeling of an inferred action 



in which the objects are engaged, and recalling adverbs requ'l.jres 
description of that action, "fhus, there should be more semantic 
distortion in recaXl of sentences in order from nouns to 
advertes" (Begg & PaiviO/ 196^9-, p. 826 ). The prediction for 
abstract material is less clear,, but such an o^rdering may ^ not 

.1 exist a,s the sentenCrk components seem to be^more closely tied' to 

* ' ' "I 

the* surface structure ordering.^ 

However, another argument could be offered to e^q^l^in why 
some cues are n^te effective than others. This argument is 
b^s ed on the^^importance of an item ,to the semantic structure .of a 
■^sentence. Items that are of the most importance are processed 
to a "d^eeper or more "neaningful" level *than/less itnportant < ^ 
items. -The nature of this semantic structure is unspecified at 

V * 

present, but Rumelhart, Lindsay, and Norman (1972 ) , - Kin,tsch 
, ' (1972), and others have made some suggestions about th'e nature of 

this 'Semantic memory. The idea that certain elements receive 

ft » 

more processing than others is in agreement with ythe position of 
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G-owuiicjci 4 1-9 k wht) argu e d tJia-t. various parts ^o£^-.a- -passage are 



actively, and perhaps unwittingly/ selecte^ by subjects for 
differential analysis^ ty a process he called mnemic abstraction. 
This idea of dirvfercnt ^.(^vels of ' processing is similar to that 
recently presented by CraikXand Lockhart (197-2) • 

■ ■ ■ \' ■ ■ s . 

Fillenbaum (1970) has tried^ to explain the apparent 
paradoxical findings about the role^of v^^^s in sentences by ' 
suggesting that "it is quite possrbl^ that the way in which a ' 

* V ^ 

sentence is analyzed and- stored in 'a nemorial task . . . 'may be 
quite different in important respects from the way in which it is 
' processed in a task which requires full understanding of 'the' 
sentencd"*. in supiiort ot tins contention, Anderson and Hid^3e 
(1971), ix\ an incidental learninrj ta&K where a subject was the 
cue for verb and object recall, found ao superiority i-n Recall of 
object nouns. ^Wearing (1974), dubbing this* problem ^Fillenbaum' s 
paradox", noted that memory tasks should tap underlying meaning 
arid sltnilarity judgment tasks should do the same-. V/earing 
/ suggested that the source of the paradox may lie in radically 
different sentential materials being used in the two'types of 
tasks. To circumvent tliis' possible confound, Wearing used a 
common set of sentences in both a semantic sorting task and a 
free recall memory task; the words (^^bject, verb, ob^ject^ varied 
on Osgoodian Potency. Wearing' s sorting results* replicated Healy' 
and/Miller ( 1970); 77S of'^thj^ subj^ects sorted principally on the" 
basis of the verb; there v/ere no differences due to Potency of - 
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-— th ere^ ^ 

was no difference fpx recaliibility 'of subjects/ verbs, and 

, * objects; for high Potency Afeentences / i^erbs v/ere poorest recalled.'* 

Wearing suggested that t^e functional significance of the verb ip ' 
# ' . ^ ' ' * 

^ sentences change^ in the^course q± sentence processing since the 

memory :task required the recbnstruc^on of ' the ^sentence minutes 

'\ aft;er presentation ^Whilc the judgment^ task impos'ed no memory 

load. This explanation// of cou'rse, is similar to that advanced . 

.earlier b^ ^;earihg (-1973 ) and F^illenbaum (1970). Wearing further 

proposecf that if the value 6f ^the verb, m its surf ace .structure " ' 

form does change over the time c^rse ot tne memory \experiment, 

Vit-might be wise to'examine immediate^ memory, 'i,".e., at the poJ.nt 
«* ' ' ^ ^ ' 

of comprehension: . fiere , ^verb-noun ditferences should be era^ed^ 

<^ 

or even reversed. In fact, Wea-ring ( 1971 ),' using a divided 
attention technique, found verb recall to be^ ^Operior to noun * 



recall. 



Thre^ main theoretics! explanations for the • inf eiriority of 
verbs in memorial tasks may be* abstracted from- the above : 
speculations. One ^ we may ca.ll^the "Verb Decompositior\ Model";- . . • 
this is . exemplified^ b*y Wearing'^r sugg'estion-'that the velrb' ^ 
Changes form over the course of the memory task; Begg and 
Paivio's imagery mod^l may be vi,ewed as a paraphrase of Wearing' s 
approach. Second, G.omulicki ' s and Craik's.aod Lockharb's ' " 

approaches could be called the "Levels of" Procfessing Model" or 
alternatively, the "Semantic Encoding Model"; this is" similar to- 
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the first model with the excep'tion tlrat the e4TMiges in ^torage^ ' - -~ - 



of the verb occur not over time but at^ the point of 
comprehension. Finally, Fillenbaum's "Task ^Demand Mociel" states 
^that the mere fact of intentional' learning "in a memory task 
reduces the necessity of ^semantic analysis inherent in a sorting, 
or judgment t^sk. * * 

Nouns and verbs seem clearly to h^ave spe^i^ importance in 
phrase and sentence^ mempft-y. Hov^cver, other elements may b'fe 
important candi(Jates^^as efficient cu'es for recognition as well. 



/ 




In. addition r most of the studies underlying those three models 

• ' • ' . / , ^ 

have used simple o^-O sentoncea^in th^ active yVoice -as^ t^st 
' ' // ' • ' ' , ■ 

materials. Therefore, the present study will examine how the 
r^ationship* bei*/een nouns and veVbs, and their* modifiers in 
phrasesr may %^ affected in recognition by sevei?^l factors such 



|He voice, yof the sente^^e and the sentejrce ' s concreteness. 
efully^ ,j^/^ese/data ^11 help resolve- ^il lenba urn's paradox 



as 

Hopefully 



and / 



/ 



5]Llow dL-'Xmqio-^ amOng tKese three similar exp 1 ana t.i oils of 'the 



/<3)le in . s^rt^e-nce' memory Also, by replacing variojjis words 



ver 

in th^ ^recognition phrase, with either -synonyms , or" unrelated , 

v;ord^4 we seek to gain ^a better urjders tanding/oi how the 

d/iffer/ent components ot a sentence are stpr^d Urtfniemory^ 
/ -' * 
[I * 
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. ^ ■ Experiment 1 , 

. Method • • ' . 

Subjects * ' A total ot 8.U subjects participated m the stQdy; 32 
subjects served in the experinent proper, while \48 subjects 
helpea generate , stimulus sentences. All subjects were stVd/nt^s., 
in Introductoify Psychology at Dartmouth College and served for 
course credit- . 

Design. The experiment usecV a recognition memory paradigm. Five 
sentences were presented "/a ^ block for the subject to study; 
after an interpolated activity (reciting the aie)h*abet backward's)^ 
a phrase (either unchanged or a^lteired) ^rom one of '^he five \ 
sentences w-as presented; the subject's ta-sk was/ to signify if he 
'had seen .this target (test) phrase in the sampl^ of' five 
sentences. * m 

. - X- ■ •• 

The experiment involved a factorial design With two between- 
suDjects factors and three repeat^^-measUres factors-. The two 
"between-sub^ec'^V factors were Concreteneg's Tconcrete^oT-^ltract 
sentences) and Voice (sentences were eith^er acMve dr passive). 
Eight ^subjects were tested in each of the four cells formed by 
theSe two factors. There were three repeated-measures factors: 
the Cue Phrase Pr^'&ft^te'd - could be either the subj§<:^£ phras.e/ ^verb 
phrase, ^or objedt phrase;, the Part of Speech Changed could be ^ 
either the ^nodifier or head (noun or verb) in the phrase; the 
Type of. Change could a change t^ a-^-^ynpjiym or to an unrelated 

^13 
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Materials . All sentences had the general form Article / 
Adi'ective , nadn, Adverb / Verb / Article / Adiec'tive / Noun (e.g./ 
♦The deep anger guicklv caused the noisy outburst ) . ' All 
sentences were rever<?ibler that is the subject and object' 
phrases could be interchanged witnout creating a nonsense 
sentence. The experirnent/erG and an assistant each examined a 
large pool of possible test sentences gen<3rated by subjects/ and 
discarded any tnat were anomalous, uf the remaining sentences 
those which all three people agreed contained nouns and verbs 
with physical referents were classif ipd| as concrete. Those with 
no physical referents were classified as abstract. After the 
concrete and ai^isiract sentences of the above form had been 
chosen, every other sentenbe nau the subject and object phrases 
interchaiiged to avoid any possible bias m sentence construction. 
Each sentence was then transformed into the passive form and • 
checked for neaningf ulness. From this pool/ 48 concrete and 48 
abstract sentences were chosen. Altered versions of 24 of the 48 
test sentences, for each kind (concrete and abstract) were 
constructed in the following manner. Eight alternates had a 
change performed in the subject pJirase, eight in the verb phrase, 
^jjjll^ eight m the object phrase ( Cue Phrase Presented facton). 
Within each group of eight • alternate sentences/ four had- the 
modifier (adjecU^e or adverb) changed^y^nd four had the head 
(noun or verbV-ct^nged ( Part of Speech Changed fatrtor). Within 

14 ' * 
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each pf the'se four sentences/ tv;o of the change^ involved . 
replacement" by synonyms; ' the other two changefe involved 
extraneous {/leither synpJnynous nor antonyjr^ous) 'words. All 
replacement words were niatcl)ed to the original words as closely 
as possible on Thornd ixe-Lorge frequency-.' Filler sentences for 
each presentation bl^ck nad the came grammatical form and n.umber 
of words^s the 24 critical sentences. No fi 1 ler sentence was 
used moife than once. Jh^se filler sentences were selecj:ed such 
that thej' shared no -words other than articles with each other or 
with the target- sentences. l 

Procedure > Testing of subjects took place at? a computer 
terminal connected to tne Dartnouth time-Sharing System; a^ter a 
subject was secf1:ed at the terminal and had read the instructions/ 
a block of five sentences was presented. One of these five was 
the target sentfencej^^ four were fvillers. A block was exposed for 
20 sec after which the subject was presented ^with a randomly 
"^selected let^^er of the alphabet. The subject was instructe^to 
say the alphabet backwards from Jthis startpoi'nt. After 5 Sec, of 
alphabet pronunciation, the Subject was presented with a cue 
phrase which may or may not have appeared in one 

pf the 3entei>ces in the preceding olock'of five Half the time, 
the Icue phrase was ide/^tical to a/^hrase pfresented in one of the 
preceding five sentences; half Jche time/ the phrase had been 



altered in some manner* For each subject/ different pat^terns of 

itG 

C 



old and -changed phrases were generated; that is, the specific 
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senterrces ijsed as sources for test: phrased were counterbalanced 
across suojects. After th^ cue phrase was presented, the subject 
wa^ asxed to decide whether he had seen this phrase in the 
preceding five sentences (old/new 3Udgment)(. 

^ Results and Discussion 



OLD Cue Phrases* The d' m^easure or signal detectability was 
u^ed to correct fox guessmq or response bias. Each subject's 
proportion correct (when the cue phrase was OLD)^and proportion 
'\pcorrect "(whan the cue phrase was rsEW) for all WZW p.hr^ses, 
were converted to averaqe d' scores. Each subject obtained three 
d' scores, one for each of the three levels of tlP^ repeated- 
measures factor m thiL analysis ( Cue Phrase Presented ) . The 
other two factors^ included m the analysis weire Concreteness ^and 
Voice of the sentences. There were^ two significant effects 'in 
this analysis. Concrete cue phrases were"* more easily detectable 
as OLD (.70) than abstract cue phrases (.59, F = ^6.77, df = 
1/28, W2 < .001, MSe = .62). As well, the two noun phrases 
(subjeVt phrase and object phr^-se) were, more^ of ten detected 
correctry. as OLD than the^Verb phrase "(F = 5.99, df = 2/56< £ < 
.005, HSe = .66)\ In analysis of simple^ proportions correct/ 
uncorrected for guessing, both of the above effects narrowly 
/^'missed standard significance leve-ls^' (p. = -077 and p. = . 064 ). For 
the Cue Phrase Presented ef fec^, the mean proportions correct 
were .64 (subject), .58 (verb), and .T8 (object). The failure to 
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V "-^Obtain a significant effect fot Voice is mildly surprising but is 

in agreement with the results of Wearing (1970). 

I • . \ ' 

NE\; Cue Phrases * The proportions correct for judging NEW 
phrases were analyzed in a five-way ^analysis of variance, where 

the factors were Voice / C;oncreteness , Cue Phrase Presejrted, Part 

< ^ 

of. Speech Changed / aYid Type of Change * ^ ^ • 

V 

In additK^n to significant main effects for Concreteness ^nd 
Type of ' Ch^pge / they^ were several significant interactions. The 
meana. for the significant inte^ction of Type of Change by Cue 
Phrase Presented are present^tTun Table 1, (F = 3.66, df 
£ <.001, (iSe = .07). -Tv/o things yare evident from this 
interaction. ■ First, *the tyct tha"^ synonyms^ function as more 

effective -distractors ( ab®ve) is seen here. Also, the 

^ \ 
• ^ \ 

relative effectiveness of using subject phrases, ve^b phrases, or f 
object g^ases as distractors is highlighted. Verb phrases where 
a synonym (3i sti'actor is present pose the greatest problem to the 
subjects. A Scheffe test comparing the verb phrase to the noun 



\ 



2/5^4^ e < .02, MSe = .065)v- 



phr^es in tho^synonym^ condition wa^s significant (F = 4.71/ df = 
V 3? ^ ^ — 



Insert Table 1 about here 



THe^ea s .o. the significant = 4.B7, ./se. 
.06) interaction of Part of Speech Changed by Cue Phrase 
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Presented presented in Table 2 suggests that the source of this' • 
confusion with verb phrases lies ^with^.£he verb. itseJUf. We can 
tentatively conclude that the strongest >oiifce of recognition'^ - . 
errors lies with verb syrTonyrrv-distractors. 



Insert Table 2 about here 



This finding rais-es an ^mtelresting possibility. It is usually 
i 

accepted that the reason for the effectiveness of synonyms as 
distractors • IS that long-term memory is organized . seihantica lly 
and that a synonym distractor m a recognition task confuses tho^ 
subject " since he canrfot differentiate it from hi's stored* 
conception of the presented word. It may be that verbs are 
analyzed/ comprehended/ or stored differently f rom ^louns (and 
other* wo^ds) in sentience "learning .experiments. / * ' 

If verbs are stored with more representa-t ion of the 
semantic structure present/ thorn the results of V^earing (1970) 
are more rjp:Qdily mterpretable. If verbs are primarily 
remembered by semantYc structure/ they should be les^s useful as- 
retrieval cues (for surfaces-structure) and ayso be more poorly 
recalled (verbatim). In ta-ct/ both 640^' iry^itive feelings ^or ' 
the central importance of verbs in sentences and the importance 
stressed *by theorists such as Chafe (1970) are supported by this 
kind of conception of the processing of verbs in comprehension 
and learning. 
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The recog4nition accuracy data may be rescored, by treating 

' »each instance that a synonym distra^tor v/as falsely called OLD as 

•* - 

a correct answer^ I^. these data* are averaged in with the 
' . % .. 

correct reGC>^.ni-tion scores for truly OLD sentences, the, 
probability of rccfi^gnit^n of verb- phrases is now -51, while that 
of subject and object phrases i;p .45 and .48, respectively. It 
is recognized that t^ese are small differences and that- Exp. 1 
was not designed to test thi^^ftect- However / ^with respect to 
the values given above/ the ^bt4ncy of the verb phrases as a cue 
has moved* f rorj^la st-"p lace to being at le^ast equa^jto the noun 
phrases. ; 

Another i'nterestiTig finding is that despite the strong 
difference^ between synonyrri bnd unrelated word changes, we failed 
to find %an interaction bet-weon this factor and Aroncreteness as 
reported by Begg and Paivio (1^69). "since there was a 
significant four-way interaction .involving ^ Concreteness , cue 
A. Phrase Presented / Part of Speech Changed / and Type of Change (F = 
S.ia/'^di =-2/56/ ]i < ,0y9/ ,MSe ^ ..07), by collapsing across the 
appropriate factors, we can obtain results. that may be compared 
to those of Begg and^ Paivio (Table 3). 



^ J. 



, l)^ert Table 3 ^boU't here ^ • j 



*.^v < 

It appears from examination of Ta'ble 3 that subjects recognize 
L not only meaning-altering\changes but also meaning-preserving 
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changes better for concrete material than* for absl;xact material* 
This is just the reverse of the Begg and Paivio find^ria and will 
be discussed further below. ■ ' . - ^ * 

The results from this first experiment are far ffom bj^g 
conclusive. With respect to the main question of what/^rves as 
the most easily recognized cue, the answer, seems tb4)e closely ' 
tied to how one scores the ^data.' VUth a stric^^erbatim scoring 
procedure^, nouns appea.r to be best, but if^^^nonyms are accepted, 
as correct, this .advantage disappears,-.-^ This finding is* 
suggestiv^ with respect to our s-econd question of why one Word 
may.act. as. a better ^cue than^others and how this is related to 
its form of storage. Perhaps verbs 'are processed to a . , 
^semanticaily "deeper " ' level (in tfie generative semantic sense) ' 
and arc tkerdfore more easily confused with synonyms. -As well^ 

- / > 

this offers a possible explanation as to why verbs arc" poorer 
^.cues for surface structure than nouns^ Exp. 2 uses a forced- 
choice recognition paradigm to more' rigorously test this" 
question* ' . / ' 



f Experiment 2 

Method 

SilMects. Twenty-four students from Introductory Psychology 
participated in the main experiment/^ 

fiesian. This. experiment used a /orced-choice recognition memory 
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paradigm where there were three possible answers presented at " 

test time; these three answers included a phrase which actually 

t , ' - 

had been presented in a preceding block of five senten(?es/ 
phrase where a verb*(or noun) had been rep laced, ^y- a synonyA< or 
a phrase where a verb (or noun) had been replaced b^ a. tJ^f.Ferent 
word/ thus changing the meaning of the ph3;.ase>^?Cll 
.manipulations used repeated measurd4x-atf£ors» These inclu»de3^ 
concreteness (concrete and abstz^Sct sentenx:es); nature of the cue 
phrase presented (subject phrase/ verb phrased or object phrase) ^ 
and type of distractor (synonym or unre lated' word ) . ' ti^- 

Materials * The 24 critical sentences .used were the same ones 

* ' ^ % 

♦•m^ed in'Exp* 1 .\ However/ half of the 'al'tered sentences used in 

'^xp. 1 'had only synonym distractors available and the other' half 

only unrelated words* Therefore/ 12 new verb and nou^ syiypnyms 

and 12 unrelated ve^b and noun distractors we^e generated by the * 

experimenters*. Thej^^e words were matched as^ closely as possible 

to the Thorndike-L^'rge counts of the words for which they were 

' substituted. ^ ^ ^ 

There exists the possibility that the effects noted in Exp. 
1 are purely artifactual. In our choice of synonyms for nouns- 
and verbs/ we may have inadvertently picked verb synonyms which 



were closer m meaning^ito presented verbs than the noun synonym 
distractors were to the presented nouns. A 'brief rating 
experiment- was performed to exclude this as an explanation. 
Eighteea,^volunteers^ from Introductory Psychology served as 
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subjects. Each subject received a test booklet which C6ntained 
all 24 sets of word-^ synonym sets, and al.so all 24 sets of 
unrelated word sets chosen for Exp. 2. 'ETach subject rate^i the 
similarity in meaning of each presented word pair on a' scale 
ranging from 1 (identical me^aning) to 7 (gompletely different 
meaning). The possibility tnat the observed difference between 
synonym noun and verb substitution reported earlier is due to an 
artifact of material construction may be ruled out, because noan 
and| verb synonyms v;ere given almost the same mean rating (2.4 and 
2.34, respectively, n.s.). ^ 

Procedure. Testing took place in a group setting. Blackjs of 
five sentences were presented visually for 20 sec^-of .study; after 
10 sec of an interpolated task involving crossing oi^ lej:ters, -'" 
the siib'jects saw three phrases ( same*, synonym, unrela^ted) and 
recoy^^ed their judgment of which one they had>actually se^n in an 
answer booklet. Tv/enty-four trials were given. ' 



Results and Discussion 

Overall Accuracy . There was only one significant effect 
when overall level of accuracy of picking the cbrrect 
"^^^ij^r native wa^s scored. Concrete phrases were more often 
correctly identified (.81);^than absftact phrases (.58) (F = 
30.85, df = 1/20, E < .Otl, MSe = .05). ^ 



Error Analysis . ' The frequency of false recognitions was 
analyzed in a 2 x i x 2 design, wher^ the factors were 
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Concreteness,. VjQrd Type (noun or ,verb), and Distractor Type 
(synonym or unrelated). ' The significant interaction between' 
Word 'TyRe and Distractor Tyg^ ^ ■= 5.Q1', df =^J./20, £ = .03) 
^clearly shows that synonym distractors are mu-ch more poWeirful for- 
verbs than for nouns (see Table 4). 



insert Table 4 about here 



Jto return to the issue of the conrfcreteness of th^ m&terials 



and its effect on recognition memo''ry: our failure to replicate 
Begg and Paivio's ( 1969.) finding in either Experiments ^ 1 or 2 may 
be due to the. differences in paradigm. Begg^ and Paivio presented 
the-tr-mairerial verbal l/*ratner 'than vis,ually and on recognition ' 
t^i^l|^.P2:esented tl:\/ whole sente^ice rather/^"an'^ just a cue 
phrase-*r—A±^Or ^ their method of^ changing a sentence's meaning was ' 
slightly^iffe'tent- from ours: They ^interchanged the subject and 
object //while we substituted an unrelated word. If 
methodological variations are the cause of the lack of 
replicatiorir then their finding is of only limited interest due 
•to its lack of generality. The second possibility is that the* 
distinction between concrete and abstract material fs not 
qualitatj. ve , as is implied by Begg and Paivio' s distillation in 
stofS^'^'^eehaniam/lDUt is rather due to , some other factor(s)r such 
as ease, of corhprehension. Thus, if both concrete and. abstract 
material are Handled by a single type of proces^r -this could ^ 
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account for ou3]& finding that although nouns arid verbs differ in 
recogni'zability , the same relationship between the two holds for 
both concrete and abstract material. 

Supporting evidence for a single mode of processing comes 

from a study by Tieman (1971). Tieman used comparative 
> 

sentences of the form "The garage is. newer than the theater" and« 
manipulated the instructions given the subjects and the 
concreteness ot tne sentence's. The subjects were^ instructed to 
try to remember the exact wording, the "gist" ( i . e meaning ) , or 
to form an. ifnage of the ^sentence referent and remember the image. 
A mult iple^choice recognition test was used where two of the 
diStractors were generated by interchanging subject and object 
nouns arid replacing the coma^tive adjective by its opposite 
(©•g»r older for nev;er). /The amount of semantic confusion was 
the same over levels of concreteness, . and the concreteness- 
abstractness of the adjectives did not interact with the 
instruction va-ifiable* This is in line with our findings from 
Experiments 1 and 2. 

Johnson, BrarisforcV, Nyberg, and Cleary (1972) have 
criticized Bego/s and Paivio's study on several ground^s: (1) 
Their concrete sentences were more Easily comprehended than the 
abstract seiitences, and (2) their test changes differ^^ 
affected thd meaning of concrete as compared to abs/ract 
sentences. These two criticisms are also vali6 with respect t^ 
our stimulus material. The differential effect of our test 

24 
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Change is indicated by tfie main, effect for concretene^s 'reported/ 

earlier; as well, on an intuitive level/ our concrete sentences 

^^^^ ' * 

seem to be more ea sily, trcJmprehended than our abstract sentences.'^ 
■'Nonetheless, ti>e result remains that there 'was no. significant 
interact!^ between the concretene^s of the materials and the 
type /of change (meaning-preserving or meaning-altering) used in " 
distractors. 

For both concrete and abB.t^ract sentences at a strictly ^ 
verbatim (i.e., surface structure) level^ it does appear that ' 
noun changes. are more easily detected 'thkm. verb changes. 
However/ this effect nay not be due to .t*he noun playing the key ^ 
role i-n sentence comprehension and storage; rather, it may be 
because the noun* receives less semantic processing than verbs. 
This is indicated by the facf that verbs are more confused with ^ 
words similar in meaning than nouns, as hinted a*t in Exp. '1 and 
clearly demonstrated in Exp. As well, it was found'^that. this 

differential ef feet: was^ not an artifact of , the stimulus material 
u^ed. ^ Rather, it seems that in the processing of sentences^* ; ^ 
subjects actively analyze verbs, to a deeper semantic level than 
npups. ' . ' ' * 



-y \ Experiment 3 . ' - ; 

ling that subjects appear to differentially process 
nouns ^^^hi)c^;s leadfe one to question v/hether this is the result 
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•'0^ a natural tendency on subjects' part or if it may jfeflect 

.* • ■ 
some 'general characteristics of the language^ it \s possible. 

that within the languag-a^ itself there exists some 'constraint 

which causes this observed difference. For. exampl^/ the corpus 

of verbs available to' describe any given action may have 

higher ove^^rlap in meaning than" the Corresponding nouns. In order 

to obtain some tentative information on this question/ a .bri.ef ' 

experiment was performed. 



^ , ^ Method 



Su 




ls» Thirty-two students from the same source as described 



above acted as subjects. * ^' , * 

. Procedure. This study was conducted in 'two'parts; during the^ ^ 
first stage/ a number of photographs wer^' ta*ken of simple actor- . 
actionr-object scenes (e.g. / *a hammer hitting a; nail)', t^ of tt^^ 
resulting, slides that were judged least ^ambiguQUs^were selected 
and preseTited to a group of 12 subjects. These sub j-ects . were - 
^ instructed to- generate two ^'Simple sentences of the f orm ^"The 
^ subje.ct verbed the object/" both of which adequately described 
t thfe picture. They were also .instructed that the two versions 

were to^^/^e no v/ords in common/ other than the . definite article. 
These generated sentences were examined/ and any instances where 
the same v;ord appeared in both sentences or the grammatical frame- 
was violated were discarded. From the pool of 91' remaining* - • 
Sentence pa^fs^, the noun and verb pairs for^eabh. set were, 

■'o . . ' 26 , ■ ■ 
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extracted* - The resulting word pairs' wer^ then randomized and 
divided into two halves. 'Each half was presented, to a group of 10 
subjects with the instructions to rate the similarity in meaning 
of ^ach word, p^lr on a scale ranging from 1 ( ikentica r meaning.) 
to 7 (xromp letely different jneaning). During the stage t>f 
sentence generation', the slides were presented m a-l^tandard size 
classroom by means of a Kodak Carous^ projector; subjects were 
•givenyas much time as they needed* to generate the two sentences, 
and in all i-nstances, botlii sentences were generated in well und^r 
2 min and usually in less than 1 mm* , During the second stage of 
the study, the extracted word pairs were'^Tesen'ted in booklets 
for other subjects to rate. .There were nine word pairs to a page 
and at assembly time/^^the page order for eaCh booJclet was 
scraW)le.d^* ' Subjects were allowed as much time' as they needed ftor 
the rating task. • * ' 

, , •• V ■ • • •.• ^ . 

Re>6Ults and Discussion * 

' 4 * » 

Each subject's score for 6ach* b icture-word pair ^mbination 
was obtained, and these data were subjected to an analysis of 
variance. * This analysis consisted .of a 2 x 2 x 10 design, where^ 
the factors were Half (either the first or second half of the 
word pairs). Word Type (noun or verb), and Picture. The effect 

I " I 

of Tnajor ii^:.er6st was that 'of V/ord Type , which w^ ^lonsignif icant 
(F0'4.11, df. = 1/18, •£ > .05, MSe .84). The similarity rating 
for nouns was 3.33 and that for verbs 3*^52. . This is opposite of. 
the possibility offered above and counter .to any expectation 
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formed on the bases of results from Experiments 1 and 2* When 
-noun synonym pairs and verb synonym pairs are presented in 
isolation, subjects tend to -judge tne nouns as being more similar 
in meaning than the verbs. However, as Experiments 1 and 2 
demonstrated, when verb synonym distr acto j?^ are presented in a 
sentence or phrase context, the reverse effect obtains. 

Even tnough there was no difference between noun synonym 
pairs and verb synonym -pa irs on degree of rated similarity, there 
may still exist other important differences between the nouns and 
verbs generated by subjects. For exarnple, the corpus of verbs 
available to describe some situations may have more commonality 
than nouns; there may not be as many at^ailable. Two analyses 

\ • • 

were performed to test this ^possibility . For each of the 10 
slides, the number of different words (types) used to describe 
each of the Jhree components of the situation (subject noun, 
yerb, , object^ noun) was computed. The sum across 10 slides was 
* 62 for subject nouns, 68 fo^r^^rbs, and 64 for object nouns* The 

second analysis examined the two most commonly use;3 words for 
eacji of the three sent-^nce positions. Summed across 10 slides, 
the two most commonly used/words accounted for 62.5% of th& 
words generated (tokens) for subject nouns/ 62.3% for verbs, and 
66.7'% for object nouns. - ' 

It is^clear from these two analy^^s that "the yerbs and 
nouns do not differ in the relative commonality- of word choices. 

• ■ ^ 
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^ "Experiment 4. 

This study is a partial replication of Exp. 2 and was 
designed to insure greater orthographic and derivational 
similarity between noun and 'verb pairs. This study used noun and 
verb pairs which were derivationally-related / that is, the stem 
of nouns and verbs were similar. ' 

^ ■ Method 

Subjects * A total of 60 subjects participated irT^tlTe'Ttudy ; 24 
subjeats served in the experiment proper/ while 36 subjects ^"^^ 
helped generate filler sentences and rated semantic similarity of 
verb-verb and noun-noan pairs. AH subjects were students'^n^ 
Introductory Psychology at Dartmouth College and seiMzed for 
course credit. 



se]»zed 



Design * The experiment used a recognition memory paradigm where 




seven septences were presented in a block for a subject to 
study; /dfteir^n l^n^rpolated activity (counting numbers backwards 
by threes)/ a sentence from the block of seven , was presented to 
the subject/ who had to signify if he had seen this sentence in 
the sample of* seven sentences presented earlier* The experiment 
invol\^d'\ factorial design with two repeated-mea.sures' factors; 
these factors \were .Par^ of. Speech Changed (either the subject 
noun/ or the verb) a^d Type ~of - Change . (a change to a synonym of 
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to an unrelated word). One third of the the test sentences 
presented were identical to a critical sentence presen^^ in the 
block of s^ven" sentences earlier, while two-thirds of the test 
sentences involved a change in either the subject noun or the 
verb- / V 



Materials .' All sentences had the general forin: Article , Noun, 
Verb, Article, Adjective, Noun (e.g.. The author cashed the 
large cfrfeck ). All sentences were relatively conci*ete, that is, 
the verbs and nouns m each sentence referred to a physical 



referent. 




The e-xp^menliers generated a large number of word pairs 
whose stems could form the base of ei-ther verbs or nouns because" 
o-f their derivational similarity; an exaTnple 3f such a pair would 
be sprinted - raced and sprinter- race^ . Twenty-four subjects made 
counterbalanced ^man^ic similarity judgments on the pairs of 
wor^s; half the\iir^^-were in the verb form and Llf in the Tioun 
form. From the initia-l pairs 3|2 were selected which satisfied 
the (Rouble criteria of having similarity judgments above the 
neutral poi-nt (i.e., above ^our on a 7-poin^ scal^) and a '^oo< 
match on similarity .judgments for the noun and verb forras."^ 4able 
5 presents the 12 pairs of words as well as the unrelated' words 
used ^n each sentence , • along with the mea'n synonymity judgments. 

Insert Table 5 about 'here* 
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Procedure. Testing of subjects took place at a conputer terminal 

f 

connected to the Dartnouth Time-Sharing System; after the subject - 
was seated at tl)^ terminal and had read the instructions, a block 
of seven s^ntencies /Was presented. One' of these seven was a 
tai^et sentence; six were fillers.' Thr6 fillers shared no words 
I (other i^hin articles) with each other or with the target 
sentence. This block was exposed for 30 sec, after which\the 
subject was presented with a"^ three-digit number and irist;?tlcted to 



sentences , were analyzed in t^a two-way analysis of variance where^ 
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count backwards by threes for 10 sec At this time, tllhe arfbject 
was presented with a test s.entence which may or may not have be^ 
identica^l to one or the senten^ces in the preceding block of- 
seven. Half the, time, the sentence presented was identical to 
one of the sentences presented earlle^ half the time either the 

SiiMect noun or the verb had been alte^d in some manner. 

\ ' 

After the test sentence was presented , N:he subject was asked 
to decide whether he had see^jf^^is sentence i^i\^ preceding 
blo^ of seven sentences , (old-new judgment). 

Results and Discussion 

OLD Cue Phrases . The mean proportion corr-^t for 
recognizing OLD sentences was .80; thasT'subjects ' weri reasonably 
^^curate in recognizing truly old or unchanged sentences. 

V ■' ' . ' - . ■ . . ' 

N^V^ Cue Phrases. The proportions .wrong for judging NEV^ ^ 
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the' two factors were- Part of Speech Changed and Type of Change . 

In addition ^o' two highly significant main effecVs, there 
.was a significant interaction between the two factors (F = 6.24, 
df = 1/23, £ = .02, mQ = .07). 

A 

^ Insert Table 6 about here 



Table 6 presents the mean proportions wrong f or \ecogni tion of \ 
new sentences; as can be seen from the tablV/ verb synonyms 
function as much more effective distra/^tors than noun synonyms. 
This effect has been seen previously in Experiments 1 and. 2/ but 
here/ where there is more adequate control of orthographic and 
derivational similarity between nouns and verbs/ the effect is 
even more striking. For different word distractors nouns and 
^verbs are equal in judged oldness. However/ noun synonyms^ are 
incbrrectly judged old only about 13% ot the time/ while those 
test sentences containing verb synonyms are incorrectly judged 
old almost 40% of the time. 



Experilnent 5. 



The tentative explanation whrch was offered for the results 
of Experiments 1/ 2, and 4 was that verbg/ ^when eacoded/ retain . 
more semantic information than nouns. This structural difference 
in memory encoding between verbs 'and nouns, is postulated * to cause 

32 . " . 
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the'^'^'tiT^ degree of 'false recpgnition of verb synonyms in a later ^ 
recognition test. However / ^ there is a highly plausible 
alternative explaViation for the obtained data, it may be'^hat 
nouns and verb^ are processed to equivalent semantic levels, and 
are encoded to a similar depth; however/ for nouns more surface 
structure or orthographic information is retained. This 
alternative explanation v/ould sugg^t that when a synonym 
distractor is presented at test time, the memory representation 
for nouns woyld^ have two components: semantic information and' 
orthographic or f entire intimation. Verbs, on the ot^ier hand, 
are remembered only in respect to semantic components, if this 
is the case, then the obtained data which show a high degree. of 
false recognitior^^or verb synonyms is due not to the fact that 
vef*bs are processed to a deeper semantic lev^l but rather verbs 
and noifns are processed tOjjg^ju-rValent semantic levdls but a 
secondary source "Sf information is retained for nouns. This 
mfeans that wh^n a noUn synonym s^s prese^^ed as^a distract^or«. a 
sj^ecf is, le^s /likely to '^recognize" this noun synonym as being 
old because, .in fact, he' has two sources of information to tell 
him- that this rfoun synonym' distractor is, in fact, new. Thus the 
obtained differences between verb and noun synonym distractors 
may be due to t^e fact that subjects are simply more accurate for 
noun synonym distractors because they have more information 
available .to them. 

This alternative explanation offers one clear prediction in 
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terms of the amount of semantic information a-vailable to subjects ' 
for verbs and nouns, if this alterna^tive explanation is true 
then verbs an^ nouns are encoded in a similar semantic fashion 
and a rating task performed immediately after the presentation of 
sentences should show verb •and noun synonymity ratings to be 
equal. Exp. 5 was designed to test whether subjects perceive 
sentences with verb and noun synonym distractors ag being equally 
synonymous with sentences presented in the acquis^ition phase of 
the experiment. ' % 

* r 

v' ' 

Metnod ^ ^ \^ 

With two exceptions, the materials and general procedure in 
this stu,dy were identical to those of Exp. 4. During the tester 
phase of the experiment subjects were asked to rate the degree of' 
l^semai^ic similarity of the presented test sentence Jbo ^e ' * 
corresponding sentence '^Vhlch' had been presented in the earlier 
^lock of seVen sentences instead of mak^g an old-new judgjDent as 
m Exp. 4. As well/ there was no interpolated activity between 
the block of ^seven sentences and the test phase. Twenty-four 
subjects from Introductory Psychology participated the study. 

0 

Results and Discussion 

- The main dependent variable of interest is judgment, of 
similarity of sentences 6n a 1 to 7 scale where seven means 
identical sernahtic content or total synonymity. For the 12 truly 
old sentences which each subj|ct saw, the mean simiWity rating 

34 ^ ^ 
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was ^K*rQ'5. On ths^pther for the six instances wjhere 
unrelated words were substituted the mean similarity rating was 
3.0 for verbs and 2; 88 for nouns (n.s.)« v^hen test sentences 
involving synonyms were presented the mean^^^milarity rating for 
verbs was* 5.52 and for nouns 4.68 (t = 2.62,. df = 23/ 2. <^ -008 , 
sed = .32)* These data are in sharp contrast to the mean 
similarity ratings for these pairs obtained in isolation (outside 
of sentences) in Exp. 4; those mean synonymity ratings were 5.40 
for verb synonym pairs and 5.35 for noun synonym pairs. 

The results of this study demonstrate clearly that, as far 
as subjective impressions of semantic similarity are concerned, 
test sentences containing verb synonyms , are more closely reLated^ . . 
semantical^ly, than, test sei\teftces involving noun synonyms.' This 
is in direct contradiction to the prediction stated above, which 
maintained that noun synonyms and verb synonyms should contain 
equivalent amounts of sem^irtfj^ information. 




General Discussion 

9 



As was pointed out in the Introduction, several theoretical 
trends point to the verb's importance in the sentence. This view 
is corroborated by rating and sorting experiments (e.g. Healy 
and Miller, 1970) and by processing tasks that directly 
manipulate lierb characteristic^ (e.g. Rohrman, 1970). 
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A problem arises in reconcdlin^g these facts with the 

V ■ ' ' 

general inferiority of verbs in memorial tasks (e.g. JameSf 1972; 
Wearing, 1970, 1973); V^earing (1974 ) has called this problem - 
"Fillenbaum' s paradox*'. 

It was proposed that three classes of models exist as 
explanations of FiTlenbaum' s 'paradox. The "Verb Decomposition 
Model" is olearly wrong. Experiments 1 and 2 showed that verbs 
were stored with more semant fc^ontent than nouns, as indicated 
by the higher false positive response rate to synonym 
distractors. Since this eflect v;as notad with isolated ve^ . » r 
phrases, rather than for intact 'sentences , the nouns could not be 
acting as reposirtories of meaning for "decomposed" verbs. Jt 
might be worthwhile to notc^here that Quasi-F analyses (Clark, 
1973) were performed where appropriate throughout the analyses in 
the present experiments* and failed to alter any of the^ 
conclusions reached through conventional analyses. Hence the 
present results may be generalized over both sentences and 
subjects. 

The "^Ta&k Demand Model" also appears to be wrong. The 

re'sults of Experiments 1, 2, 4, and especially Ekp. 5. indicate 

that th^ verbs ifn presented senl^fences do not receive less 

semantic analysis* at presentation time. If anything, they seem ^ 

to receive m^e semantic- analysis, as indicated by the high 

synonymity ratings given in *Exp. 5. ^ 

c) 
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This leaves us with some version ,6f the "Semantic^ Encoding 
Model". It appears* that V^earing's (1974) 'speculation was 
partially correct; verbs do change, storage form in the course of 
4 the memory task/ and they do lose some surface structure 

representation. For purpose of analysis, we, can imagine two main ' 
components in the memory storage of individual words — semantic 
informat^ion and rorm inlormation (orthographic oi;^ ©phonological 
^^et.tures) > It^-may be thai: verbs -and-nouns retain ^qu^l—^madit-s 
of semantic information or are proj£essed-"to equal ^m^ntic 
levels, but nouns retain more form information^ This would 
, explain the high false positive ^ate for syilonyms but is directly 
contradicted by the rating data of Exp. 5. - / 

^ Another possibility is that verbs'^are processed to a deeper 
semantic level but nouns and verbs retain equivalent amounts of 
'form infdi?mation. this pattern would nicely explain the present 
pattern of results but is totally incompatible with the variety ^ 
of earlier studies -on recognition and recall of verbs and nouns. 

Vi^ are forced to conclude that a complex processing 
interaction occurs at comprehension time. Verba are p.rocessed to 
a deeper semantic level and nouns have the form information 
encoded more strongly, 'in Craik's and Lockhart's (1972) terms, 
verbs undergo a more extensive Type 2 analysis, while nouns 
receive an extended Type 1 analysis. These two independent foci 
of analysis will yield differential storage strengths for the two 
word classes, it is important to note that both of these 
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differential analyses must be hypothesized in order to explain' ^ 

both the present pattern of results and thdse of earlier memorial 
studies. 



While an application of "Levels of Processing" ha-s been 

demonstrated clearly by Graesser and Mandler (1975), for surface 

and idea ^structure oB entire sentences, only V3oiniiMc-ki fl9'56r 

ap,pBa^Ato ha^e' 'of fered an intra-sentence example. In fact'/ the' 

essent^l elements of the "Semantic Encoding Model" were propos 

20' years ago by Gomulicki. He noted : ".T.^ the abstractive 

process seems to develop "^concurrently witb the process of 

understanding a^ passage while hearing it [and] the selectivity of 

mnemic abstraction implies an unwitting rankirig of parti 

according to importance" (p . 90). He went on to suggest that 

"...attention fluctuate^ during the hearing of a^gissage/ 

certain parts dr'ciwing 'maximum attention' at^^xCne ^xpense of, 

others . "^Cp. 90) . 
* 

The "Semantic Encoding Model", i>icely explains the present 

pattern of results and mo.st of the data on verb and noun recall 

in the literature. However, three studies where the results seem' 

* ^ ^ ' ^ ^ /' 

incompatible with the model must be examined in more/ detail. - 

The most troublesomg^ data tt explain is that of Thios 
(1975 ). He found that subject ri^ouns were better cues for 
sentence recall than either verbs or object nouns which did not 

r A * ) 

differ from each other in effectiveness. This argues that there 
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was no dif f erential* sto^^^ge for verbs and object nouns. Howevex/ 
several facets of the/analy^iS prevent easy comparisons. First/^ 
the dependent measudc4 was proporti6n of complete senterf^ 
recalls. ThuS/ subject nouns were acting a^ cues ffer verbs and 
'^object nouns/ verbs wer;e acting *^s" cties for two nouns/ and 6bj6ct 



nouns ^v/^re acting as cues f(5r a verb and the^ subject noun. ' The 
form of .storage of the v^rb is difficult: to determine with this 
complax set of interrelations. Second f»*Thios found that/,* when 
ver^ synonym\re§ponses were allo^we<| as correct answers/ that 

Zneral" sent'^nces v;ere more affected by. this more liberal 
ring criterion than were sentences with "specific" verba. 
Howeve^ this j^s probably artifactual since general ve'rD^ almost 
by detinition/ have more synonyms available. 

/Wearing (1971) reported/#in a divided rf'ttent/on task with ^ 
immediate recall/ that recall of verbs was superior to that of 
^nouns. First/ only one staliistical test of verb-noun recall (out 
of three possible^) was reported. As well/ the failure of recall 
of nouns due to high levels of within-sentence interference is a 
real possibility; this> possibility is further complicated by a 
strong serial position. effect noted by Viearing. Lastly/ it is 
difficult/ ^Xf not imp'ossible/ to judge the nature of the memory 
storage for the elements of these sentences because of the* 
possibility of a variety of recall cu/s (phonological/ semantic/ 
etc.) being available in the immediate test paradigm. 



The last study to ^be examined is that of Wearing (1974) who- 
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found no difference in verb-noun recall in' low Potency sentences 

but a significant decrement for high Potency verbs- On tjie - 

' # ... - ,^ .-^ ' .'^ ' ' # 

surface/ it^^s difficult to see how the "Semantic Encoding Model"* 

wotald predict. thife differential effect* However, if high Potency 

verbs are itkd re/ important to a sentence, they will be analyzed to 

a peeper semantic level, and-wiMl come, out poorly on a verbatim^ 

test of recayl; this is predictable ;frOm the "Semantic Encoding^ . 



Model" 



/ 



/ 



i 
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A second .model may be proposed which is conceptually similar 

to the "S-emantic Encoding Model." It may be that verbs and*noui?s 

are processed to ^uivalent se^mantic and form levels but that 

differential decay of the word attributes occurs for some other 

N 

Reasons. T/hese may be related to interfering effects of^ojfe^er 

stiirmius^ materials, the mere passage of time, etc. A series of . 

w ' ' - * 
experiments is currently underway in^an attempt to separate these 

^^two similat explanations. 

The theatrical metaphor of Healy and Miller (1970) appears / 
still to be well-chosen and is supported^ by the present series of 
experiments. , The plot is subjected to a deeper "semantic" < 
analysis by both audiences and theater critics; cla^ssic plays 
become immortal because of the timelessness of their messa'ge 
rather than the rrude mechanics, of their entrances, exits, and 
scene-lengths, all oT which seem soon forofotten. ActorS/ on the 
6n:her hand, serve as interpreters of a plot; their effectiveness 
and fame rests on more immediate stylistic device^s. Although 

40 ' 
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they tod have a "semantic jWfel", it is either not comprehended • 
elseNguicklj forgotten. 



or 



V . 

\ 

• \- 




■4 
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Table 1. Means for interaction of Cue Phrase Presented by 
T^ae -oj Change* Entries are mean proportions correct (NEW 



phrases) 

r 



Type of Change 

. Svnonvm Unrelated ^ 

— 1 

Subject .74 .79 

Verb .56 .88 

Object .74 .86 



\ 
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Table 2. Mean proportions correct phrasels) for 

1 

interaction of Part of Speech Changed by Cue Phrase 
Presented . 



i 



I ! 



Subject 



Verb 
Object 



Part of Speech 



Modifier 
.79 
.74 
-.74 



Changed 

Head 
.74 
.70 
.86 
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Table 3. Pi/oportion correct recognition of NEW phrases as a 
function of Concreteness /. Type of Change (synonym or 
unrelate(^ word), and. Part^ of Speech \ chanqed (verb or noun). 



Concrete 
Abstract 



Nouns Changed 
Svnonvin - - Unrelated 
Distractor Distractor 
• .83' ' ^ .89 
.73 .67 . 



Verbs Changed 
Synonym Unrelated 



Distractor 
.66 
.47 



Distractor 
v91 
..76 



\ 
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Table 4. Mean proportion false recognition of NEW phrases 
as a function of Word Type and Distractor Type . 



Distractor 



Noun Phrase 
Verb Phrase 



Synonym 

.19 
.27 



Unrelated 
Word 
'.10 
.07 
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Table 5. Stijnulus sentences used in* Exp. 4. ^V^ords in 
parentheses are the synonym pair ,and different distractor. The 
number following the sentence is the mean similarity rating for 
the synonym pair ( 7=identical ) . 

1(a). The janitor washed/cleaned/broke ) the dirty window. (5.45) 
K'b). The (washing/cleaning/pumpkins) filled the whole basket. (5.31) 
2(a). The woman ( acted/perf ormed/memorized ) the difficult part. (4.77) 
2(b). The ( act ing/perf orming/^ska^t ing ) required a' night rehearsal. (4.50) 
3(a). The child (punted/kicked/caught ) the old football. (4.60) ^ 
3(b). The (punt/kick/1 ineman ) saved t'he football game. (4.91) 
4(a). The father (labored/worked/smoked) the whole period. (5.77) 
4(b). The •( laborer/worker/tather) ' dropped the heavy stone. (5.80) 
5(a). The ^thiete (sprinted/raced/dreaded) the -last mile. (4.57) 
5(b) . The ' (sprinter/racer/soldier ) completed the last mile. (4.20) 
6(a). The. corporation (transferred/moved/upset) the young executive. (5.09) 
6(b). The (transfer/move/secretary) upset the young ejcecutive. (4.75) 
7(a). The'student (aid^d/helped/heard ) the injured man.* (6.45) ♦ 
7(b). The (aid/help/studying) caused the final success. (6.32) 
"8(a). The^ millionaire (walked/strolled/reached) the long street. (5.35) 
8(b). The (walk/4troll/spices) 'heightened the depressed appetite. (5.31) 
9(a). The'reporter ( counselled/advised/interviev/ed ) the innocent yfnan. (5.)0) 
9(b). The y^counsellor/adviser/reporter ) interviewed the innocent man. (5.86) 
10(a). The. pir^ofessor ( tairght/instructea/;hated ) the young stUj^ent. (5^.69) 
10(b). The (teacher/instructor/mechanic), fought th6 best /esults. (5.90) 
11(a). The'teenager (authored/wrote/read) "the lurid, novel (5.51) 
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11(b). The (author/writer/teller,) cashed the large check. (5.50) 
12(a)., The substitute ( ref ereed/umpired/played ) the close game. (5. 
12(b). The (referee/umpire/announcer) called the close play. (5.57) 
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Table 6. M^an proportion wrong recognition of synonym and^ 
unrelated distractors. 



Verbs < 
Nouns ^ 



Distractor Type 



Synonym 
.396 
.125 



Unrelated 
.021 
.021* 



■X ■ 
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